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(54) MAGNET ROLL 




(57)Abstract: 

PURPOSE: To provide a conductive sleeveless 
magnet roll at a low cost to which bias voltage 
can be applied stably, by providing a conductive 
member ranging from a magnet roll support 
section to the peripheral face of the magnet 
roll. 

CONSTITUTION: A magnet roll comprises a 
conductive shaft 2, a cylindrical permanent 
magnet 1 being held by the shaft 2, a resin 
layer 3 formed on the surface of the cylindrical 
permanent magnet 1 , and a conductive layer 4 
having a thickness of 5 fi m or less plated by 
deposition on the surface of the resin layer 3. 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

[Claim(s)] 

[Claim 1] The magnet roll characterized by having a conductive shaft, the cylindrical 
permanent magnet held at said shaft, the resin layer formed in the front face of said 
cylindrical permanent magnet, and the conductive layer with a thickness of 5 
micrometers or less by which vacuum evaporationo plating was carried out on the front 
face of said resin layer. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the conductive magnet roll of the 

three braces type used as a conveyance means of a developer. 

[0002] 

[Description of the Prior Art] From the former, a copying machine, a printer or 
facsimile, etc. is known as image formation equipment. With the equipment which 
adopts an electrophotography method and electrostatic recording among these image 
formation equipments, magnetic developers (binary system developer which consists 
of the magnetic toner or the toner, and the magnetic carrier of^an one component 
system) are supplied from the developer conveyance member which approached the 
photo conductor and generally established the electrostatic latent image formed in 
the photo conductor front face of light figure exposure, and the approach of making 
the toner in a developer adhere to said electrostatic latent image, and forming an 
image is taken. The body of the above-mentioned developer conveyance member 
consists of a magnet object (henceforth a magnet roll) of the shape of a roll for 
developer conveyance which has the sleeve formed in the front face by the 
nonmagnetic member etc., and chain-like cluster height specification-part material 
(henceforth a doctor blade) which regulates the developer held on said sleeve front 
face to fixed thickness. 

[0003] the cylindrical permanent magnet which a magnet roll is formed in the 



container for a developer reservoir, and has two or more magnetic poles on a front 
face, this cylindrical permanent magnet, and relativity — it consists of sleeves which 
covered the front face of a permanent magnet pivotable. Opposite arrangement of this 
magnet roll is carried out at the photo conductor which is the support of an 
electrostatic latent image, and fixed minute spacing. On the other hand, according to 
the social request in recent years, improvement in image quality, and the low price and 
miniaturization of image formation equipment are promoted strongly, and the various 
proposals to the developer which is the main device section are made. A direct 
magnetism developer is adsorbed on the so-called front face of the magnet roll which 
does not prepare the sleeve for holding a developer in the perimeter of a cylindrical 
permanent magnet as a means for filling such a demand, and developing an 
electrostatic latent image using the magnet roll of the three braces type which 
conveys a developer by revolution of a magnet roll is proposed, for example, electric 
to JP.54-39139.B — a conductor layer is prepared in the front face of the cylindrical 
magnet roll of the long picture which has the revolving shaft which consists of a 
conductor, and a conductor layer and a revolving shaft are connected electrically, and 
a record object and a revolving shaft are connected to touch-down or bias power 
supply, and the developer which passed the development current through the 
conductive magnetism toner layer is indicated. Moreover, the cylindrical magnet roll 
which a front face is conductivity and has two or more magnetic poles on a front face 
is arranged enabling a free revolution, a developer is conveyed on an image support 
front face by revolution of said magnet roll, and the development approach of 
impressing the direct-current bias voltage containing zero bias between said image 
support front faces and said magnet rolls, and developing an electrostatic latent image 
is indicated by JP.62-201463.A. 
[0004] 

[Problem(s) to be Solved by the Invention] When developing negatives using the three 
braces magnet roll of the above-mentioned configuration, in order to perform ground 
fogging prevention or reversal, it is required for a developer to impress bias voltage, 
therefore forming a conductor layer in the front face of a three braces magnet roll by 
plating is proposed. In that case, a magnet roll has the common case where it is 
formed with a sintered magnet, and the shaping afterbaking join of the raw material 
which blended dryly binders, such as for example, Ba ferrite particle and PVA, is 
carried out with a hydrostatic-pressure press (not shown), and subsequently a 
sintered magnet gives multi-electrode magnetization, and is created. Or the raw 
material which fully mixed Sr ferrite particle, water, and alcohol is extruded from 



extrusion metal mold, and it fabricates to a long picture, and a desiccation afterbaking 
join is cut and carried out to predetermined shaft -orientations die length, and it is 
created. However, since the above-mentioned ferrite magnet is porosity, there are 
many voids and it has the trouble that plating cannot adhere to a magnet roll surface 
easily, by the technique of electroplating or electroless nickel plating. 
[0005] By preparing a conductive member, bias voltage is stabilized, and it can 
impress and aims at moreover offering the conductive three braces magnet roll of a 
low price until this invention solves the trouble which exists in the above-mentioned 
conventional technique and it results [ from a magnet roll supporter ] in a magnet roll 
peripheral face. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned object, in the 
magnet roll of this invention, the technical means of having a conductive shaft, the 
cylindrical permanent magnet held at said shaft, the resin layer formed in the front 
face of said cylindrical permanent magnet, and the conductive layer with a thickness 
of 5 micrometers or less by which vacuum evaporationo plating was carried out on the 
front face of said resin layer were adopted. 
[0007] 

[Function] While being able to form a deposit in a magnet front face firmly by adhering 
vacuum evaporationo plating to the peripheral face of the cylindrical permanent 
magnet which constitutes a magnet roll through a resin layer as the above-mentioned 
configuration, an electric flow with a shaft and a cylindrical magnet body surface is 
securable, and if bias voltage is impressed to a shaft, impression of the bias voltage 
stabilized also in the roll surface will be attained. 
[0008] 

[Example] The example of this invention is explained based on an accompanying 
drawing below. Drawing 1 is drawing of longitudinal section showing the important 
section of the developer which used the magnet roll of this invention. Here, support 
immobilization of the magnet roll is carried out in the ends of a shaft 2 through bearing 
6 at the side plate 5 of a couple, and bias voltage is impressed to the front face of the 
cylindrical permanent magnet 1 according to the power source 7. In drawing 1 , the 
raw material of the cylindrical permanent magnet 1 carries out the shaping afterbaking 
join of the raw material which blended dryly binders, such as Ba ferrite particle with a 
mean particle diameter of 1 micrometer and PVA, to a bell shape with a 
hydrostatic-pressure press, and is created (Hitachi Metals YBM- 3). On the other 
hand, the raw material of the cylindrical permanent magnet 1 extrudes the raw 



material which fully mixed a ferrite particle {Mo-nFe 203 (one or more sorts of M:Ba. 
and Sr and Pb, n= 5-6)}, water, and alcohol from extrusion metal mold, fabricates it to 
a bell shape and a long picture, it may cut ends, may carry out desiccation afterbaking 
join processing, and may form in predetermined shaft-orientations die length. Then, a 
predetermined dimension (for example, 10-20mm) is made to the outer diameter of 
the cylindrical permanent magnet 1 by carrying out the center loess grinding process 
of the peripheral face of the raw material of said cylindrical permanent magnet. 
Subsequently, the conductive shaft 2 formed in the bore section of the cylindrical 
permanent magnet 1 with metallic materials, such as steel (SUM) and austenitic 
stainless steel (SUS303, SUS304), is fixed on adhesion or a machine target. On the 
other hand, when forming a cylindrical permanent magnet with a resin magnet as an 
example — ferromagnetic powder (a ferrite, rare earth-cobalt, etc.) and a 
macromolecule polymer (polyamide resin (nylon) — ) Rigid-polyvinyl-chloride resin, 
polystyrene resin, polypropylene resin, Styrene acrylonitrile resin, ABS plastics, 
polycarbonate resin, What is necessary is to pour in the kneading object which makes 
polyphenylene resin, polysulfone resin, etc. a subject into the metal mold with which it 
was inserted to the conductive shaft, to injection mold and just to pick out the Plastic 
solid with a shaft cooled and solidified from metal mold, impressing a magnetic field. 
[0009] According to the production process shown in drawing 2 (however only main 
processes publication), a conductive thin layer is formed in the front face of the 
above-mentioned cylindrical permanent magnet by vacuum evaporationo plating. That 
is, in order to degrease said cylindrical permanent magnet with neutral detergent, 
trichlene, Freon, etc. and to raise adhesion, after etching with an inorganic-acid mixing 
etching reagent (for example, after caustic alkali of sodium's neutralizing 5%, 
performing resin coats, such as an acrylic, epoxy, and polyester, as a substrate layer 
and forming the resin layer 3), the vacuum evaporationo deposit 4 is formed. Here, the 
schematic diagram of a vacuum evaporator is shown in drawing 3 . After said vacuum 
evaporationo deposit sets said cylindrical permanent magnet in a vacuum evaporator 
8 and lowers a degree of vacuum to the high vacuum of 2x10-4 mm/Hg extent with a 
vacuum pump etc., it passes a current on the electrical potential difference of 200V 
on a filament 10 through an electrode 9, the plating raw material 11 is heated, and it 
evaporates it, appliies a steam to the front face of said cylindrical permanent magnet, 
and makes plating adhere. In addition, it is because a metaled steam is barred, or 
granulates bleedoff, even when the reason using a vacuum combines a metal with heat 
then oxidation, or gas in air or other gas and the inert gas which is not combined is 
used, so it is inconvenient for covering an objective front face. Moreover, although 



aluminum, nickel, Cu, Ag, Au, etc. can be used for the class of plating, in respect of 
cost, its aluminum is the most advantageous. Since its count of vacuum evaporationo 
will increase with about 0.1 micrometers if its vacuum evaporationo deposit is too 
thick, since the vacuum evaporationo deposit thickness which can be formed at 1 time 
of a vacuum evaporationo plating process is very thin, and it invites lifting of a 
manufacturing cost, deposit thickness is set to 5 micrometers or less. However, since 
it will exfoliate while in use or will become easy to expose a magnet front face 
selectively if a deposit is too thin, it is desirable to be referred to as 1 micrometers or 
more. The magnet roll of this invention is obtained by finally giving multi-electrode 
magnetization to the front face of the cylindrical permanent magnet 1. 
[0010] Next, the example of an experiment of this invention is explained. The image 
was formed the following condition using the magnet roll which formed aluminum 
vacuum evaporationo deposit (2 micrometers in thickness) in the front face of a 
cylindrical ferrite magnet (Hitachi Metals YBM- 3, 32 pole symmetry magnetization, 
surface inductive flux 400 G) with an outer diameter of 20mm which fixed at the shaft 
made from SUS303 with an outer diameter of 8mm according to the process 
mentioned above through the polyester resin layer (1 micrometer in thickness). As a 
developer, what mixed the flat iron powder carrier (saturation magnetization 200 
emu/g and a front face are covered with silicone resin, and the volume-resistivity 
value in DC200v/cm electric field is adjusted to 109 ohm-cm) with a mean particle 
diameter of 30 micrometers and the magnetic toner with a volume mean particle 
diameter of 8 micrometers (50 % of the weight of toner concentration) was used, this 
magnetic toner — a styrene-n-butyl methacrylate copolymer (Mw 210,000 [ about ] 
— ) The Mn abbreviation 16,000 55 weight section, the magnetite (EPT[ by Toda 
Kogyo Corp. ]- 500) 40 weight section, The polypropylene (Mitsuhiro formation shrine 
TP- 32) 3 weight section and the electrification control agent (BONTORON S34 by 
ORIENT chemistry company) 2 weight section are blended dryly. After [ heating 
kneading ] cooling solidification was carried out, it classified after grinding, and 
subsequently to a front face, 0.5 weight section addition was carried out and the 
hydrophobic silica (Aerosil R972 made from Japanese Aerosil) was created. 
[001 1] The electrostatic latent image (potential-700V of the non-exposing section) 
was formed in the front face of an OPC photo conductor (peripheral-speed 25 
mm/sec), the development gap between a magnet roll and a photo conductor was set 
as 0.4mm, the doctor gap was set as 0.3mm, the direct current voltage of -550V was 
impressed to the shaft of a magnet roll, the magnet roll was rotated with the 
peripheral speed of 150 mm/sec, and reversal was performed. Hot calender roll 



fixation (linear pressure 1 kg/cm, fixation temperature of 1 80 degrees C) after a 
corona transfer was performed for the development toner image in the regular paper, 
and the last image (A4 size) was obtained. The image concentration of the obtained 
image was the good thing which 1.39 and fogging concentration are 0.09 and neither 
Chile nor thin line width-of^face nonuniformity has. Moreover, it checked that the 
image concentration after a 100,000-sheet continuation copy is also almost 
changeless, it was a good image and there were no abnormalities in a vacuum 
evaporationo deposit. 
[0012] 

[Effect of the Invention] This invention can acquire the following effectiveness 
according to the configuration and operation like description above. 

(1) By making a vacuum evaporationo deposit adhere to the front face of a cylindrical 
permanent magnet through a resin layer, the bond strength of a deposit improves, it is 
stabilized and an electric flow of a shaft and a cylindrical permanent magnet front face 
can be secured. 

(2) Since bias voltage is always stabilized on a cylindrical permanent magnet front 
face according to an operation of (1 ) term and it can impress, reversal and ground 
fogging prevention can be performed. 

[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section showing the important section of the 
developer using the magnet roll concerning one example of this invention. 
[Drawing 2] It is drawing showing the production process of vacuum evaporationo 
plating. 

[Drawing 3] It is the sectional view showing a vacuum evaporator. 
[Description of Notations] 

1 [ — A vacuum evaporationo deposit, 5 / — A side plate, 6 / — Bearing, 7 / — Bias power 
supply, 8 / — A vacuum evaporator, 9 / — An electrode, 10 / — A filament, 11 / — Plating 
raw material ] — A cylindrical permanent magnet, 2 — A shaft, 3 — A resin layer, 4 
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